The viscosity behaviour of dilute solution of Polystyrene-Poly(vinylidene fluoride) in dimethylformamide (DMF) in presence of urea has been studied at 25°C. The results show that the polymer mixtures are incompatible in DMF solution in the absence of urea. The influence of urea addition on the degree of compatibility of the polymer mixture has been studied in terms of the compatibility parameters (
Introduction
During the last decade, Poly(vinylidene fluoride) (PVDF) has received much attension because of its extraordinary piezolectricity, pyroelctricity, processability, and wide practical uses. Physical modifications of polymers by blending PVDF with polymethacrylate have also attracted a considerable academic and industrial interest [1] .However, few researches have been reported on the blends of PVDF and PS, perhaps due to several difficulities such as low increments of index of refraction dn/dc in dimethylformamide (DMF) and dimethylacetamide (DMAC), possible dehydrofluorination, presence of microgel and low solubility at room temperature in most solvents [2] . Polymer-polymer miscibility has been extensively studied by several techniques most of which require highly sophisticated instruments like dynamic mechanical measurements, differential scanning calorimetry, neutron scattering, inverse gas chromatography, electron microscopy, light scattering, FTIR spectroscopy and wide angle X-ray scattering [3] . Most of these techniques are expensive.An alternative simple, inexpensive and reliable method to analyze polymer miscibility in solution is viscometric technique [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] .
In this paper, the effect of addition of different concentrations of urea on the compatibility of the ternary system DMF(1)/PS(2)/PVDF(3) has been performed. Many criteria have been used by researchers to determine polymer-polymer miscibility by the viscometric method like, , viscometric interaction parameter, b, intrinsic viscosity-composition plots, thermodynamic parameter,  , and modified thermodynamic parameter,  [11, [15] [16] [22] [23] , the compatibility of the polymer mixture is discussed through the sign of 
Theoretical Background
In 1942 Huggins [24] proposed the following equation for the viscosity of a solution of polymers: 
Where w 2 and w 3 are the weight fraction of the polymer 2 and polymer 3.Combining equation (2) and (3), we have:
Eq.2 can be also written as:
Krigbaum and Wall [26] and Cragg-Bigelow [20] [16, [28] [29] . Equation (5) can be expressed in a weight average form since after some mathematical procedure [7] , the general form for 
As discussed above, [7] . This criterion states that compatibility exists if
, where is determined from the intercept of plots of Eq.5 and from Eq.3 using the viscometric data on binary systems. Cragg and Bigelow [31] proposed the following equation:
If there is no formation of double molecules equation (7) becomes:
Under ideal conditions, i.e.when there are no thermodynamic interactions between the molecules ( =0), ' m k can be expressed as follows: 2  2  2  2  3  3  2 3  2  3  2  3  2  3  2  3 2 /
Sun et al [15] proposed another criteria for polymer-polymer miscibility in terms of a thermodynamic parameter, (   0, miscible and  <0, immiscible), parameter  can be calculated using 
Where
and, Table 2 . The compatibility data listed in Fig.3 show the dramatic evolution of 
 

Experimental
Chemicals and reagents PS with average molecular weight of 350,000 g/mol and PVDF with average molecular weight of 180,000 g/mol were purchased from Aldrich (USA). All other chemicals and reagents were c.p.grade products.
Viscometric measurements
All measurements were performed at 25°C  0.1C by Cannon-Fensk type capillary viscometer equipped with a model OSK 2876. The stock solution of each ternary system or binary was prepared by dissolving the polymer samples in filtered DMF-urea solution. The concentration of polymer mixture in the solution was 1.0 g/dL. At least five lower concentrations were made by adding appropriate aliquots of urea to the solution. To measure each solution, 12 ml of the sample were loaded to minimize drainage errors in the viscometer and placed in a thermostat. Viscosity measurements were started after an equilibrium time of 5-10 min. The elution time of each solution is then determined as average of several readings. The dilution procedure was finished after the solution volume reaches 21 ml. Kinetic energy corrections were taken into account for evaluating the intrinsic viscosity   
